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Indian Standard 

SPECIFICATION FOR 

RADIOGRAPHIC IMAGE QUALITY 

INDICATORS 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 10 April 1978, after the draft finalized by the 
Non-Destructive Testing Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 Radiographic inspection is mandatory in certain types of constructions 
and fabrications in the industrial field. Due to the rapid development of 
industries demanding rzidiographic inspection, the application of X-rays 
and Gamma rays in industrial radiography has considerably increased in 
the country over the last 25 years. The quality of radiographs obtained 
during such inspections is an important factor since the clarity with which 
the defects are revealed depends on it. The quality of the radiographs, in 
turn, depends on various factors, such as the radiographic technique, 
exposure conditions and the type of film. 

0.3 Radiographic image quality indicators provide a basis whereby the 
image quality of the radiographs obtained may be assessed more uniformly 
and unambiguously. It provides an objective check on the correctness of 
the technique used in making a radiograph by recording in each radio- 
graph the image of an image quality indicator. The device is mcidc of the 
same or similar material as that under examination and is generally placed 
on the side of the specimen facing the source of radiation. The radiogra- 
phic sensitivity figure, calculated from the image of the image quality indi- 
cator, should be considered only as giving an indication of the sensitivity 
obtained and bears no direct relation with the type and size of the mini- 
mum defect likely to be revealed by the radiograph. In other words, the 
image quality indicator sensitivity does not necessarily represent flaw 
sensitivity. 

0.4 The standard was first published in 1966. The following modifica- 
tions have been incorporated in this revision : 

a) The distance between the wires of wire type indicators has been 
modified; 
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b) The thicknesses of step hole diameters and marking requirements 
for step hole type indicators have been modified; and 

c) A third type of image quality indicator, namely, *strip hole type 
indicator* has been included. 

0,5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result ofa test or analysie, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

l.l This standard covers the requirements of three types of radiographic 
image quality indicators. It abo includes their method of use and assess- 
ment of sensitivity. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, definitions givon in IS: 2478-l%3| 
shall apply. 

S. TYPES 

3.1 This standard covers the following three types of image quality 
indicators: 

a) Wire type, consisting of wires of different diameters; 

b) Step hole type, consisting of drilled holes of different diameters 
and in steps of different thicknesses; and 

c) Strip hole type, consisting of through drilled holes of three diffe- 
rent diameters. on uniformly thick strip. 

NoTB — Only ooe arrangement for each type of indicator hai been covered in thii 
ftandard. In the case of %ttp hole tyi>e indicator, it is permisaible ta havt fewer or 
more stepi than those specified and it is possible to have the step* ariangtd in a 
different pattern for steps. In case of strip hole type indicator, it is permlauble to have 
different combination of holes (with regard to diameter ) and/or diBJertnt thickness 
than those specified in Table 3 and Fig. 3. Such indicator may be used by mutual 
agreement between the parties concerned. 

4. MATERIAL 

4.1 For all the three types of image quality indicators, the wires, or metal 
strips shall normally be of the same base material and have the same 
coefficient of absorption as the specimen being radiographed. 

^Rules for rounding off numerical values ( rmsid). 
fGlossary of terms relating to industrial radiology. 
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4.2 In tiie case of ferrous materials, an image quality indicator of low 
carbon steel is normally adequate for use on all types of steel. An image 
quality indicator made of special steel, namely, stainless, may be used when 
there is an extensive application to that particular alloy. 

43 For aluminium alloys, where there is insufficient application justifying 
production of image quality indicator of the same alloy as the one under 
(examination, an image quality indicator of pure aluminium may be used. 
For copper and its alloys, an image quality indicator of copper is usually 
adequate. 

4.4 When the indicator is protected by a covering, this shall not be absor- 
l:)ent so as to prevent any alteration to the visibility of wires or holes. 

5. CONSTRUCTION OF INDICATORS 

5.1 Wire Type Indicatm 

5.1.1 General — The wires incorporated in the image quality indicators 
shall be parallel to one another, spaced with a distance between the axes of 
the wires of not less than three times the larger wire diameter and in no 
case \c$5 than 5 mm ( see Fig. 1 ), and arranged in order of increasing 
diameter. The wires shall be mounted between two thin sheets of a low 
X-ray absorbent, optically transparent material, such as fK)lyethylene ^ 
sheets. The sheets shall be fastened securely together so as to ensure that ' 
the wires do not move. The mount shall preferably be flexible and the 
material of the mount a4jaccnt to the wires as thin as possible. 

5.1.2 Number of Wires and Their Length — The wire type image quality 
indicator shall consist of seven straight wires, each having a length of 
50 mm and of diameters prescribed for each of the models described 
u.ider 5.1.3. 

5.1.3 Models — There shall be five models of wire type image quality 
ndicator to suit different ranges of thickness of the material being 

examined. The diameters of wires to be used in the construction of the 
different niodels and the range of thicknesses of material for which these 
arc recommended to be used are given in Table I . 

5.1.4 Tolerance on Diameters — The tolerance on wire diameters shall be 
as follows : 

tVire Diameter Tolerance 

mm mm 

Up to 0-125 ±0005 

Over 0125 up to 0-5 i 001 

Over 0-5 up to 1-6 ±002 

Over 1-6 up to 3-2 ±0*03 
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TABLE 1 DIAMETERS OF WIRES FOR DIFFERENT MODELS AND 
THICKNESSES OF MATERULS 



{Chmi5.].3) 



Matirial op the 

Tcft Wires 

Specimen 



Model Wire Diameter, 

mm 



Recommended for 

Use with Material 

op Thickness, mm 

From To 



(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Iron and Steel 


Steel 


Pel 


006, 008, 0*10, 
0-12, 0-16, 0*20, 
0*25 


— 


12 






Fc2 


(3-12, 016, 0-20, 
0-25, 0-32, 0-40, 
0-50 


12 


25 






ftiS 


0-25, 0-32, 0-40, 
0-50, 0-64, 0-80, 
100 


25 


50 






Fc4 


0-50, 0-64, 0-80, 
1-00, 1-25, 1-60, 
200 


50 


100 






Fc5 


0-80, 100. 1-25, 
1-60, 2-00, 2-50, 
315 


Over 
100 


— 


Aluminium and Its 
Alloys 


Aluminium 


Al 1 


0-06, 0-08, 010, 
0-12, 0-16, 0-20, 
0-25 


— 


12 






A12 


0-12, 0-16, 0-20, 
0-25, 0-32, 0-40, 
0-50 


12 


25 






A13 


0-25, 0-32, 0-40. 
0-50, 0-64, 0'80, 
100 


25 


50 






A14 


0-50, 0-64, 0-80. 
1-00, 1*25, 1-60. 
200 


50 


100 






A15 


0-80, 1-00, 1-25, 
1-60, 2-00, 2-50, 
3- 15 


Over 

100 


( Contintad ) 
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TABLE 1 DIAMETERS OF WIRES FOR DIFFERENT MODELS AND 
THICKNESSES OF MATERIALS - Contd 


Material op the 


Model 


Wire Diameter, 
mm 


Reoo If mended for 

UiE WITH Material 

op Thigknem, mm 


Tcit Wires 
Specimen 


From 


To 


(1) (2) 


(3) 


(4) 


(5) 


(6) 


Copper and Its Alloys Copper 


Cul 


0-06, 0-08, 0-10, 
0-12, 0M6, 0-20, 
0-25 


— 


Up to 12 




Cu2 


0-12, 0-16, 0-20, 
025, 0-32, 0-40, 
0-50 


12 


25 




Cu3 


0-25, 0-32, 0-40, 
0-50, 0-64, 0-80, 
1-00 


25 


50 




Cu4 


0-50, 0-64, 0-80, 
100, 1-25, 1-80, 
2-00 


50 


100 




Cu5 


0-80, 100, 1-25, 
1-60, 2-00, 2-50, 
3-15 


Over 

100 


— 



Note — The wire sizes for each of the models are so selected as to give a radiographic 
sensitivity of one to four percent for the lowest thickness of material in the range and 
0*5 to 2*0 percent for the highest thickness, of the material in the range. The range of 
sensitivity covered is more than sufficient for normal radiographic inspection. If, for the 
lowest thickness of material in the range, radiographic sensitivity of less than one percent 
is required, next lower model may be used. Similarly, if a radiographic sensitivity of 
more than 2 percent is desired for the highest thickness of the material in the range, the 
next higher model may be used. 



5.2 Step Hole Type Indicmtor 

5.2.1 General — The step hole type indicator may be either made from a 
single plate and a series of steps of different thicknesses may be obtained 
by machining, or for flexibility, separate strips of apptopriatb thickness 
may be mounted on low X-ray absorbent thin plastic material or rubber. 

5wE.2 Number of Steps and Holes and Their Dimensions — The step hole type 
image quality indicator shall consist of five steps of .thicknesses specified 
under 5«2.3, each containing one or two holes, having diameters specified 
in Table 2, drilled through the full thickness and at right angles to the 
upper surface. The diameter of the holes shall be equal to the thickness 
of the step. Each step, except the thickest of the series, shall be 125 mm 
square. The thickest step of the series shall be 12*5 x 25 mm in 
dimensions. 
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5.2*2«1 Steps of thickness equal to or greater than 0*8 mm shall 
contain only one hole. Steps less than 0*8 mm thick shall contain two 
holes. The holes sh^U not bo less than 3 mm apart and the distance from 
the centre of the hole to the edge of step shall not be less than 3 nmi. 
Where there is a single hole on each step, it shall be located in the centre 
of the step. The location of the hole for the thickest step shall be as 
indicated in Fig. 2. The holes shall be true and normal to the surface of 
the indicator. The holes should not be chamfered. 

S«2*S Models — There shall be five models of step hole type image 
quality indicator to suit the different ranges of thickness of the material 
being examined. Table 2 gives the thickness of the steps and the diameters 
of the holes for each of the models and the range of thickness for which 
each of the models is recommended for use. 

5.2.4 ToUrances on Diamstirs of Holes and Thickmss of Steps — The 
tolerance on diameter of holes and thickness of steps shall be as follows: 

Step ThickmsslHoU Tolerance 

Diametif 

mm mm 

Up to 0-5 4-0015 

— 

Over 0-5 up to 1 + 0'02 

— 

Over 1 up to 25 + 0025 

— 

Over 2*5 -f 03 

— 

53 Strip Hole Type IndUieator 

5 J.1 The strip hole type indicator shall be a single, uniformly thick 
plate with three holes. 

53.2 Nwnbir of Holes and Other Dimensions — The strip hole type 
indicator shall have three holes along a straight line. The diameters of the 
holes shall be 47'> 17'> s^d 2T where T is equal to thickness of the indica- 
tor plate except in the case mentioned in 5.3.2.2. For the indicators up 
to thickness 1*270 mm the minimum dimensions of the plate shall be 
12*5 mm x 44 mm. For those over 1*270 nun and up to 3*05 mm 
inclusive, the minimum dimension of the plate shall be 25*0 mm X 66 mm. 

53*2.1 The holes shall be true and normal to the surface of the 
indicator. The holes should not be chamfered. 

8 
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TABLB 2 THICKNESS OF STEPS FOR DIFFERENT MODELS AND 
DIAMETERS OF HOLES 

( CUusij 5.2.2 and 5.2.3 ) 



Material of thb 



Test Specimen 



Indicator 



Model Step THicENEst/ Reoommended for 
No. DiA or Holes, Uie with Material 

mm or Thickhess, mm 



From 



To 



(») 


(2) 


(3) 


(4) 


(5) 


(6) 


Iron and Steel 


Steel 


FEl 


016, 0-20, 0-25, 
032, 0-40 


— 


16 






FE2 


0-32, 0-40, 0-50, 
0-63, 0-80 


16 


32 






FES 


0-63, 0-80, 100, 
1-25, 1-60 


32 


64 






FE4 


1-25, 1-60, 200, 
2-5, 3*2 


64 


128 






FES 


2-5, 3-2, 400, 
50, 6-3 


■"~ 


Over 128 


Aluminium and Its 


Aluminium 


All 


016,0-20, 0-25, 




16 


Alloys 






0-32, 0-40 










A12 


0-32, 0-40, 0-50, 
0-63, 0-80 


16 


32 






A13 


0-63, 0-80, 100, 
1-25, 1-60 


32 


64 






A14 


1-25, 1-60, 2-00, 
2-5, 3-2 


54 


128 






A15 


2-5, 3-2, 400, 
50, 6-3 


~~ 


Over 128 


Copper and Its 
Alloys 


Copper 


Cul 


0-16,0-20, 0-25, 


_ 


16 






0-32, 0*40 










Cu2 


0-32, 0-40, 0-50, 
0-63, 0-80 


16 


32 






Cu3 


0-63, 0-80, 1-00, 
1-25, 1-60 


32 


64 






Cu4 


1-25, 1-60, 200, 
2-5, 3-2 


64 


128 






Cu5 


2-5, 3-2, 400, 
50, 6-3 




Over 128 



Note —The thickness of the step and diameter of the hole of the modeb is so selected as 
to enable the lowest thickness of the material in the range being examined with a radio- 
graphic sensitivity of 2 to 5 percent and the highest thickness of the material in the range 
with radiographic sensitivity of 1 to 2-5 percent. The range of sensitivity covered is 
suflRdent for normal radiographic inspection. If, for the lowest thickness of material in the 
range, a sensitivity less than 2 percent is required, the next lower model may be used. 
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5.3«2.2 The diameters of the holes in indicator with T <, 0-25 nun 
shall be 100 mm, 0*25 mm and 0*50 mm respectively, irrespective of the 
value of T. 

5.3,3 Models — The identification numbers of the IQI, the thickness of 
it and the recommended ranges of thickness of the material being examined 
shall be as given in Table 3. 

TABLE 3 IDENTmCATION AND THICKNESS OF DIFFERENT MODELS 



Identification 
s'o. OP Indicator 


TmcKNtss OP 
the Indicator 
Plate (T) 
mm 


(1) 


(2) 


5 


0-125 


7 


0-180 


10 


0-250 


12 


0-300 


15 


0-380 


17 


0-430 


20 


0-510 


25 


0-635 


30 


0-760 


35 


0-890 


40 


1-015 


45 


1-140 


50 


1-270 


60 


1-520 


80 


2030 


100 


2-540 



RbOOM MENDED POR THE UlE WITH 

Material op Thicknem 
mm 



(3) 



Up to 6 
Over 6 and up to 9 



» 9 


13 


., 13 


15 


,. 15 


19 


„ 19 


, 22 


.,22 


26 


,.26 


32 


.,32 , 


38 


Over 38 «nd 


up to 45 


Over 45 and 


up to 51 


„51 , 


57 


.,57 , 


64 


„64 


76 


„76 


. JOO 


,.100 , 


, 128 



120 



3-050 



Over 128 



Note — Recommended ranges of thickness selected are such that the sensitivities bet- 
ween 2 and 3 percent is achieved. If sensitivities outside this figure is required, the 
indicator which will give a sensitivity nearest to the required sensitivity may he used. 
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5.3.4 Tolerances — Tolerances on indicator tliicknoss and hole diameter 
shall be as follows: 



Strip Thickness I Hole Dia 
mm 

Up to 0-5 
Over 0*5 up to 1 
Over 1 up to 2 5 
Over 2-5 



Tolerance 
mm 

4 0-015 
-~00 

f 002 

- 00 

+ 0-025 
-0-00 

+ 0-03 

- 0-00 



6. MARKING 

6.1 Wire Type Indicator 

Gtl.l Each indicator sliall have the following marks incorporated in the 
form of lead symbols of sufficient thickness so as to show them clearly on 
the radiograph: 

a) Letters *IS' to indicate that it complies with this standard, 
followed by the Model No., for example, IS Fe 1 ; and 

b) Last two digits of the year of adoption, for example, if the year 
of adoption is 1978, * 78'. 

6.1.2 The positions and dimensions of marking shall be showji in Fig. I. 

6.2 Step Hole Type Indicator 

6.2.1 Each indicator shall have the following marks incorporated on the 
thickest of the steps in the form of lead symbols so as to show them clearly 
on the radiograph: 

a) Letters * IS ', to indicate that it complies with this standard, 
followed by the Mode! No., for example, IS Cu 5; and 

b) Last two digits of the year of adoption, ft)r example, if the year 
of adoption is 1978, ' 78 *. 

6.2.2 The position and dimensions of markings shall be as iihow.t in 
Fig. 2. 
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IS Fe 1 



\ 




mm 



All dimeniions in millimetret. 
Fio. 1 Wire Typb Imaob Quality Indicator 









'<P- 






PSCuB^ 


> 


< 


> 


-0- 


^ 


1- 


25 




125 


12-5 


I2b 


12-5 



1 

_i 



iii 
111 



I I i I ! 

AU dimeosionf in millimetret. 
Fio. 2 Step Holi Type Image Quality Indicator 
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AMENDMENT NO. 1 JUNE 1980 

TO 

15:3657-1978 SPECIFICATION FOR RADIOGRAPHIC 
IWGE QUALITY INDICATORS 

(First Revision) 

Alterit1on£ 

{Page 12, Fig. 2) • Substitute the folloiring for 
the existing figure: 



J2-5 



fe?.^ -<!>-> 



-^ 



4- 



12-5 
I 



25 



12-5 



C-5 



12-5 



12-5 



I ! : : III 



-I,.- I 



r I I I 



All diaensloas In allllinetres. 
FIG. 2 STEP HOLE TYPE IMAGE QUAUTT IHDICATOR 



iPag* Ut Fig. SB, modtl idmHfieation tyiAol) 
Subititute 'Cti 60' for *C« Uo* . 



(SNDC 25) 
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63 Strip Hole Type Indicator 

6.3.1 Each indicator shall have the following marks incorporated at one 
end of the plate in the form of lead symbol so as to show them clearly on 
the radiograph: 

a) The model identification number as given in Table 3. 

b) Identification of the material, like Cu, Fe, etc. 

Note — Alternately, the material may be identified by other methodi like notches on 
the edge of the indicator and ihall be at mutually agreed upon by the contracting 
pAftiet. 

6.3.2 The position and dimension of marking shall be as shown in Fig. 3. 

7. METHODS OF USING THE INDICATORS 

7.1 An image quality indicator should normally be placed on the side of 
the specimen remote from the film, that is, the side facing the source o^' 
radiation and as close as possible to the surface of the specimen under 
examination. The wire or hole, which is smallest in diameter, shall be 
placed nearest to the end. When there is any difference between the 
angularity of radiation at the two ends, the image quality indicator shall 
be placed at the end of the maximum angularity. 

7.2 If the surface facing the source is inaccessible, as in the case of double 
wall exposures on pipe welds, the indicator may be placed on the film side 
and in that ewe it should be specifically mentioned in the report since the 
sensitivity indicated will not be the true value of sensitivity. 

7.3 It is important that the thickness of the material under image quality 
indicator is approximately the same as the maximum thickness to be 
inspected on that particular radiograph. If the portion of the specimen 
where the indicator is placed is less thick than the specimen to be tested, 
appropriate spacer should be used between the indicator and the specimen. 
The thickness of the spacer should be equal to the difference in thicknesses 
between the two portions of the specimen. If the tjiickness range to be 
covered on one radiograph is large, appropriate image quality indicators 
should be placed on both the maximum and minimum thicknesses* 

7.4 In weld radiography, the wire type indicator should be placed across 
the weld so that the wires lie transverse to the direction of the weld. The 
step hole type image quality indicator should, however, be placed close 
to and parallel with the weld with a thickness compensating spacer under- 
neath ii the weld metal thickness exceeds the thickness of the parent metal 
by more than 10 percent. 

7.5 When a circumferential weld is radiographed with a single exposure, 
each film shall have an image quality indicator. When the number of films 
is more than four, a minimum of four image quality indicators shall be 
uniformly placed, one in each quadrant. 
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Fio. 3 Striphole Type Indicator Drsion 



8. ASSESSMENT OF SENSITIVITY 

8*1 To assess the radiographic sensitivity, the radiograpli should be visually 
impcctcd OA a film viewer of adequate brightness and with the film cor- 
rectly masked to eliminate glare. The viewing should be done in a 
dartcened room. 
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8.2 Wire Type/Step Hole Type Indicator 

BJ2A The diameter of the thinnest wire or the smallest drilled hole, which 
may be detected by eye with certainty, is taken as a criterion of the 
sensitivity attained. In the case of step hole type IQjI if there arc two 
drilled holes, in a relevant step, both should be visible. On weld radio- 
graphs using the wire type image quality indicator, the assessment should 
be made in the weld area. 

8.2 •2 The sensitivity figure is calculated as a percentage ratio of the 
thinnest wire or the smallest hole visible to the maximum thickness of the 
material under examination, that is. 

Radiographic senMtivity, percent = 

Diameter of the smallest wire or hole visible . 
The maximum thickness of material 

Thus, the lower the numerical value of this ratio, the higher is the 
sensitivity. 

8«2.3 Index of Visibility — The sensitivity may also be determined on the 
index of visibility which is determined by the following formula: 

where 

N « index of visibility, 

a ■■ number of holes or wires visible on the radiograpli, and 

b «■ number of holes or wire whose diameters are equal to or 
larger than 5 percent of the thickness in the case of step 
type indicator and 2 percent of the thickness in the case 
of the wire type indicator. 

8.2.3.1 The image quality is considered to be better with the higher 
values of A*. 

8*2*3*2 The approximate relationship between the visibility index (^) 
and the sensitivity percentage is shown in Table 4. 

8*3 Strip Hole Type Indicator — The diameter of the smallest hole, 
which may be detected by unaided eye with certainty together with the 
thickness of the indicator, is taken a9 a criterion of the sensitivity obtained. 
It shall be referred as, for example, 2- IT, MT, etc ( where the first number 
indicates the thickness of the indicator as percentage of object thickness and 
the second number refers to the hole diameter as multiple of the indicator 
thickness). 

15 
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TABLE 4 VISn^IUTY 


INDEX 






( Clause 8.2,3.2 ) 








VlllBILITY 

Index 


Senhtivity, 

-JL. 


Percent 
""ste^H 




Wire Type Indicator 




[ole Type Indicator 


(1) 


(2) 






(3) 


-1 


2-5 to 3-2 






6-3 to 80 





20 to 2-5 






50 to 6-3 


+ 1 


1-6 to 20 






40 to 5-0 


+2 


1-25 to 1-6 






3-2 to 40 


+ 3 


10 to 1-25 






2-5 to 3-2 


+ 4 


0-8 to 10 






2-0 to 2-5 
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